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(54) VEHICLE REPAIR DEVICE 

(57) The present Invention alms to provide a vehicle 
repairing device capable of pulling out a damaged por- 
tion to a predetermined position safely and easily. A de- 
vice for pulling out a damaged portion of a panel surface 
to a normal position Includes a first puller having a first 
fixing portion to be fixed to the damaged portion and 
adapted to pull up the first fixing portion in a state In 
which it Is fixed to a predetermined range of the dam- 
aged portion, and a second puller having a second fixing 
portion to be fixed to the damaged portion and adapted 
to pull up the second fixing portion In a state in which It 
Isf urther locally fixed to the damaged portion of the pan- 
el surface to be pulled up by the first puller. 
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Description 

TECHNICAL FIELD 

[0001] The present Invention relates to a vehicle re- 
pairing device for restoring a damaged panel surface of 
a vehicle to the normal configuration. 

BACKGROUND ART 

[0002] Conventional vehicle repairing devices for use 
In sheet metal repairing for restoring a damaged portion 
in a panel surface of a vehicle to the normai position 
Include a sliding hammer 200 as shown In Fig. 21 and 
a power lock stand device as shown In Fig. 22. 
[0003] The sliding hammer 200 Is a tool Including an 
Iron shaft 201 formed as an integral unit having at one 
end a hook 204 and at the other end an Iron grip portion 
203, and a counterweight 202 provided so as to be sl- 
Idable on the shaft 201 . It is used for a damaged portion 
of a relatively small area. 

[0004] The sliding hammer 200 is used as follows : 
the hook 204 provided at one end of the shaft 201 Is 
hooked on to a weld washer W welded to a damaged 
portion D beforehand, and the grip portion 203 is held 
by one hand. Subsequently, the counter weight 202 sl- 
Idably provided on the shaft 201 Is slid to be banged 
against the grip portion 203 to thereby pull out the dam- 
aged portion D. That Is, the Inertlal energy of the counter 
weight 202 is transmitted byway of the grip portion 203, 
the shaft 201 , the hook 204, and the damaged portion 
D to thereby pull out the damaged portion D toward the 
operator side. When this sliding hammer Is used, great 
energy Is Instantaneously applied to the damaged por- 
tion. As a result, the damaged portion D is locally pulled 
out. 

[0005] The power lock stand device 300 includes a 
chain 302 stretched between the damaged portion D 
and the floor surface In proximity of the damaged portion 
D through the Intermediation of a chain block 301 , and 
a stand 303 for determining the direction (height) In 
which the damaged portion D is pulled out while main- 
taining a part of the stretched chain 302 at a fixed height. 
It is applied to a damaged portion of a relatively large 
area. 

[0006] The chain block 301 Is a device includes a 
main body portion having a hook, a chain provided In 
the main body portion, and a take-up device for the 
chain. By operating the take-up device, it is possible to 
arbitrarily reduce the chain length. 
[0007] The power lock stand device 300 is operated 
as follows: first, a hook of the chain block 301 Is hooked 
on to a weld washer W welded to the damaged portion 
D beforehand. Then, the chain 302 Is stretched between 
the floor surface In proximity of the damaged portion D 
and the chain block 301. At this time, the stand 303 is 
arranged such that a part of the stretched chain 302 Is 
maintained at the same height as the damaged portion 



D. Then, the chain block 301 Is operated to gradually 
reduce the entire length of the chain 302 stretched, 
thereby making It possible to pull out the damaged por- 
tion to the normal position. When the power lock stand 
5 device Is used, a force Is gradually applied to the dam- 
aged portion, so that the damaged portion Is pulled back 
in its entirety. 

[0008] In some cases, a damaged portion In the panel 
surface of a vehicle consists of a large distortion with a 

10 small dent existing locally therein . Conventionally, such 
a damaged portion Is first pulled out In Its entirety by 
using a power lock stand device, and then the local dent 
is pulled back by using a sliding hammer. 
[0009] ft is also possible to Increase the number of 

15 weld washers welded to the damaged portion before- 
hand and to use the above two devices simultaneously. 
In that case, however, It Is difficult to weld the weld wash- 
ers to optimum positions. Further, If the two devices can 
be appropriately installed, there is a danger of the weld 

20 washers which the power lock stand device uses being 
detached due to the Impact of the sliding hammer. 
[001 0] In view of this, In the conventional sheet metal 
repair technique, the repair operation has to be conduct- 
ed while Interchanging the two devices, resulting in a 

25 bother for the operator. Further, the repairing operation 
takes a lot of time. 

[00111 Tne present Invention has been made In view 
of the above problems In the prior art. It Is an object of 
the present invention to provide a vehicle repairing de- 
30 vice, which Is capable of pulling out a damaged portion 
safely and easily. Another object of the present invention 
Is to provide a vehicle repairing device capable of pulling 
out a damaged portion to a predetermined position In a 
short time. 

35 

DISCLOSURE OFTHE INVENTION 

[0012] In accordance with the present Invention, there 
Is provided a vehicle repairing device for pulling out a 

40 damaged portion of a panel surface to a normal position, 
Including a first puller having a first fixing portion to be 
fixed to the damaged portion and adapted to pull up the 
first fixing portion in a state in which it is fixed to a pre- 
determined range of the damaged portion, and a second 

45 puller having a second fixing portion to be fixed to the 
damaged portion and adapted to pull up the second fix- 
ing portion In a state In which It Is further locally fixed to 
the damaged portion of the panel surface to be pulled 
up by the first puller. 

so [0013] In the.present invention, the first fixing portion 
may include an attachment pad for covering the dam- 
aged portion of the panel surface to be pulled up by the 
first puller, and a pressure reducing means for reducing 
the pressure of the Interior of the attachment pad. 

55 [0014] In the present invention, the second fixing por- 
tion may include a weld member to be welded to the 
damaged portion of the panel surface, and a holder for 
holding the weld member. 
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[0015] Further, In the present Invention, there may be 
provided a puller main body equipped with a hollow 
shaft, a slide rod slldably provided Inside the hollow 
shaft, a first ascent/descent device pulling up the hollow 
shaft, and a second ascent/descent device pulling up 
the slide rod, wherein the first fixing portion is provided 
at one end of the hollow shaft, wherein the second fixing 
portion Is provided at one end of the slide rod, and 
wherein the second fixing portion is provided so as to 
protrude Into the Interior of the first fixing portion provid- 
ed at one end of the hollow shaft 
[0016] Further, there may be provided a holding por- 
tion for holding the puller main body so as to make it 
perpendicular to the damaged portion of the panel sur- 
face, wherein the holding portion holds the puller main 
body at one point In the axial direction thereof, and 
wherein one end of the puller main body Is movable In 
all directions by using the one point in the axial direction 
at which it is held by the holding portion as a fulcrum. 
[001 7] At least one of the f I rst ascent/descent device 
and the second ascent/descent device may Include a 
rack gear extending along an outer peripheral surface 
of the hollow shaft or the slide rod and In the axial direc- 
tion thereof, a pinion gear engaged with the rack gear, 
an engagement pawl engaged with the pinion gear and 
restricting the rotating direction thereof, an ascent/de- 
scent device main body which contains the pinion gear 
and the engagement pawl and which Is supported at a 
predetermined support point, and a rotating means for 
rotating the pinion gear. 

[0018] Further, in the present invention, there may be 
provided a supporting device for supporting the puller 
main body, wherein the supporting device has a longi- 
tudinal rail and a lateral rail slldably provided on the lon- 
gitudinal rail, and wherein the holding portion Is slldably 
held by the lateral rail. 

[0019] In accordance with the present invention, it is 
possible to pull out a damaged portion In a damage state 
In which a small dent locally exists in a large distortion 
to a predetermined position safety and easily. 
[0020] Further, it Is possible to pull out adamaged por- 
tion In a damage state In which a small dent locally exists 
in a large distortion by a single device, so that the oper- 
ator is spared the trouble of interchanging a plurality of 
devices. Further, the requisite time for the repair can be 
substantially reduced. 

[0021] Further, when there is provided a supporting 
device capable of supporting the puller main body at any 
angle and any position near the damaged portion, it is 
possible to pull out the damaged portion in a desired 
direction, making It possible to obtain a metal sheet re- 
paired surface extremely approximate to the normal 
configuration. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

5 Fig. 1 Is a sectional view of a vehicle repairing de- 
vice according to an embodiment of the present in- 
vention; 

Fig. 2 Is a diagram Illustrating the principle of a pull- 
ing- up operation In accordance with the vehicle re- 
10 pairing device of the present Invention; 

Fig. 3 Is a front view showing a main portion of a 
puller main body according to an embodiment of the 
present invention; 

Fig. 4 Is a bottom view of a puller main body accord- 

13 ing to an embodiment of the present invention; 

Fig. 5 is a sectional view of a puller main body ac- 
cording to an embodiment of the present Invention; 
Fig. 6 is a sectional view of a holding portion ac- 
cording to an embodiment of the present invention; 

20 Fig. 7 is a top view of a holding portion according to 
an embodiment of the present Invention; 
Fig. 8 Is a top view of a base plate according to an 
embodiment of the present Invention; 
Fig. 9 is a sectional view of a base plate according 

25 to an embodiment of the present invention; 

Fig. 10 Is a diagram showing a condition in which 
only a second puller according to an embodiment 
of the present Invention Is pulled up; 
Fig. 11 Is a diagram showing a condition In which 

30 only a first puller according to an embodiment of the 
present invention is pulled up; 
Fig. 12 Is a diagram showing a condition In which 
first and second pullers according to an embodi- 
ment of the present Invention are simultaneously 

35 pulled up; 

Fig. 1 3 Is a perspective view showing a support de- 
vice according to an embodiment of the present in- 
vention; 

Fig. 1 4 Is a side view showing a support device ac- 
40 cording to an embodiment of the present Invention; 
Fig. 1 5 is a plan view showing a support device ac- 
cording to an embodiment of the present Invention; 
Fig. 16 is a perspective view showing a portion in 
the vicinity of an end portion of a lateral rail accord- 
43 ing to an embodiment of the present Invention; 

Fig. 17 Is a front view showing a lateral rail retaining 
bracket according to an embodiment of the present 
invention; 

Fig. 1 8 is a sectional view showing a lateral rail re- 
so taining bracket according to an embodiment of the 
present invention; 

Fig. 1 9 Is a diagram showing a condition In which a 
lateral rati according to an embodiment of the 
present invention is movable; 
55 Fig. 20 is a sectional view of a support leg provided 
in a support device according to an embodiment of 
the present Invention; 

Fig. 21 Is a diagram showing how a conventional 
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sliding hammer for sheet metal repair Is used; 
Fig. 22 Is a diagram showing how a conventional 
power lock stand device for sheet metal repair Is 
used; and 

Fig. 23 Is a sectional view of a vehicle repairing de- 5 
vice according to an embodiment of the present In- 
vention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0023] An embodiment of the present Invention will 
now be described In detail with reference to the draw- 
ings. 

[0024] Schematically, a vehicle repairing device ac- 
cording to this embodiment Includes a puller main body 
1 equipped with a first puller 2 and a second puller 3 
Integrated with each other, a holding portion 4 holding 
the puller main body 1 so as to be perpendicular to a 
damaged portion of a panel surface (hereinafter simply 
referred to as the damaged portion) , and a support de- 
vice 5 capable of moving the holding portion 4 In plane- 
matrix directions with respect to the damaged portion. 
[0025] The first puller 2 Is composed of a first fixing 
portion 21 for fixing (holding) the damaged portion In a 
predetermined range, a metal hollow shaft 22 having the 
first fixing portion 21 on its lower end side, and a first 
ascent/descent device 6 for raising the hollow shaft 22 
using the holding portion 4 as a fulcrum. 
[0026] Here, the lower end of the hollow shaft 22 
means an end portion facing the panel surface of the 
vehicle when the vehicle repairing device of this embod- 
iment is being used. In the following, the terms below, 
lower end, lower surface, etc. always Indicate a direction 
to the vehicle panel surface (damaged portion). 
[0027] As shown In Figs. 3 through 5, the first fixing 
portion 21 Is composed of a cylindrical main body por- 
tion 23, a duplex attachment pad 25 fastened to the low- 
er surface of the main body portion 23 by means of a 
plurality of bolts 24, and an Intake passage 26 one end 
of which opens on the Inner side of the attachment pad 
25 and the other end of which Is connected to a negative 
pressure generating device equipped with a negative 
pressure source (not shown). In Fig. 5, reference nu- 
meral 27 indicates an opening of the intake passage 26 
one end of which communicates with the Inner side of 
the attachment pad 25. 

[0028] The attachment pad 25 Is of a duplex structure 
composed of an outer attachment pad 25a and an Inner 
attachment pad 25b. Then, when the negative pressure 
generating device is operated, with the attachment pad 
25 being pressed against the damaged portion, the 
pressure of the space surrounded by the outer attach- 
ment pad 25a and the Inner attachment pad 25b is re- 
duced by the negative pressure, and the damaged por- 
tion is firmly fixed (held) by the first fixing portion 21 in 
an area corresponding to a diameter of the attachment 
pad 25. 

[0029] The attachment pad 25 Is of two types: circular 



and elliptical, the appropriate one of which Is used ac- 
cording to the area and the configuration of the dam- 
aged portion. When replacing the attachment pad 25, 
the bolts 24 for fixing the attachment pad 25 to the main 
body portion 23 are removed. Thus, In this embodiment, 
a suction device for holding the damaged portion by uti- 
lizing negative pressure is adopted as the first fixing por- 
tion 21. 

[0030] It is also posslb le to form the main body portion 
23 and the attachment pad 25 by using a transparent 
material. Further, It is possible to provide an Inspection 
window In the main body portion 23. In this case, the 
condition in thefirstfixing portion 21 can be ascertained, 
making it possible to perform a more accurate pulling- 
out operation. Examples of the transparent material In- 
clude a resin material, such as acrylic resin. 
[0031] Then, at the center on the upper surface side 
of the main body portion 23, there Is provided a metal 
hollow shaft 22 to be raised by the first ascent/descent 
device 6. Further, a second puller through-hole 2B com- 
municating with the Interior of the hollow shaft 22 is pro- 
vided In the main body portion 23 and the attachment 
pad 25, and a second puller 3 which is concentric with 
the first puller 2 Is provided so as to extend through the 
interior of the second puller through-hole 28 andthe hol- 
low shaft 22. 

[0032] As shown In Fig. 5, the second puller 3 does 
not directly extend through the attachment pad 25, so 
that even in the state In which the second puller 3 Is 
provided, the sucking force of the first fixing portion 21 
is not impaired. Further, it is not always necessary for 
the attachment pad 25 to have a duplex structure. It may 
also be formed solely by the outer attachment pad 25a. 
In this case, when the clearance between the second 
puller 3 and the second puller through-hole 28 Is made 
sufficiently small, the sucking force of thefirstfixing por- 
tion 21 is not impaired, making it possible to reliably fix 
the damaged portion. 

[0033] As shown In Fig. 11 , the first ascent/descent 
device 6 for raising the hollow shaft 22 by using the hold- 
ing portion 4 as a fulcrum is provided In the upper portion 
of the hollow shaft 22, and composed of a first rack gear 
61 provided on the hollow shaft 22 and extending in the 
axial direction thereof, a first pinion gear 62 engaged 
with the first rack gear 61 , a first engagement pawl 63 
engaged with the first pinion gear 61 and limiting the 
rotating direction thereof, a first ascent/descent device 
main body 64 containing the first pinion gear 61 and the 
first engagement pawl 63, and a first rotating means (not 
shown) capable of rotating the first pinion gear 61 in an 
arbitrary direction. 

[0034] While in this embodiment a ratchet lever 
equipped with a ratchet mechanism is adopted as the 
first rotating means, it Is also possible to adopt an elec- 
tric motor or the like. A more detailed description of the 
first ascent/descent device 64 constructed as described 
above will be given below along with the description of 
the holding portion 4. 
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[0035] The second puller 3 Includes a second fixing 
portion 31 forturther locally fixing (holding) the damaged 
portion to be pulled up by the first puller 2, a slide rod 
32 having the second fixing portion 31 at Its lower end 
and slldably held to the Interior of the hollow shaft 22 
and that of the second puller through-hole 28, and a sec- 
ond ascent/descent device 7 for raising the slide rod 32 
using the holding portion 4 or the hollow shaft 22 of the 
first puller 2 as a fulcrum. 

[0036] As shown In Fig. 3, the second fixing portion 
31 Includes a positively charged metal holdermaln body 
33, and an electrodepositlon metal chip 34 (weld mem- 
ber) embedded In the forward end portion of the holder 
main body 33. That Is, the second fixing portion 31 
adopts an electrodepositlon holder for holding the dam- 
aged portion by welding. 

[0037] Then , the electrodepositlon chip 34 Is welded 
to the damaged portion negatively charged beforehand, 
and by the second fixing portion 31 , the damaged por- 
tion to be pulled up by the first puller2 can be held further 
locally. The area of the damaged portion fixed, by the 
second fixing portion 31 Is sufficiently smaller than the 
area of the damaged portion fixed by the first fixing por- 
tion 21 of the first puller 2. 

[0038] The slide rod 32 having the second fixing por- 
tion 31 at Its lower end Is made of metal, and Its entire 
length Is sufficiently larger than that of the hollow shaft 
22. Thus, In the state In which It Is Inserted Into the hol- 
low shaft 22, Its lower and upper end portions externally 
protrude from the hollow shaft 22, respectively. Then, 
the second ascent/descent device 7 is provided in the 
upper portion of the slide rod 32 protruding from the hol- 
low shaft 22 (See Fig, 1). That is, the second ascent/ 
descent device 7 Is provided so as to be placed on the 
upper end of the hollow shaft 22. 
[0039] As shown In Fig. 10, the second ascent/de- 
scent device 7 for pulling up the second puller 3 Includes 
an adjust rod 71 extending axlally upward from the up- 
per end of the slide rod 32, an adjust collar 72 fitted onto 
the adjust rod 71, a second rack gear 73 provided on 
the slide rod 32 and extending In the axial direction 
thereof, a second pinion gear 74 engaged with the sec- 
ond rack gear 73, a second engagement pawl 75 en- 
gaged with the second pinion gear 74 and limiting the 
rotating direction thereof, a second ascent/descent de- 
vice main body 76 containing the second pinion gear 74 
and the second engagement pawl 75, and a second ro- 
tating means (not shown) for rotating the second pinion 
gear 74 in an arbitrary direction. 
[0040] While in this embodiment a ratchet lever 
equipped with a ratchet mechanism is adopted as the 
second rotating means, it Is also possible to adopt an 
electric motor or the like. A detailed description of the 
operating method for the second ascent/descent device 
7 constructed as described above will be given below 
along with the description of the holding portion 4. 
[0041 ] The puller main body 1 integrally provided with 
the first puller 2 and the second puller 3 Is Installed over 



the damaged portion by the holding portion 4 holding 
the puller main body 1 perpendicularly with respect to 
the damaged portion. The holding portion 4 is supported 
by the support device 5 capable of freely moving the 
5 holding portion 4 In plane matrix directions with respect 
to the damaged portion. 

[0042] As shown in Figs. 6 and 7, the holding portion 

4 Includes a metal holding portion main body 41 formed 
substantially as a rectangular parallelepiped, a puller 

10 support hole 42 provided so as to form a communication 
between the upper and lower sides of the holding portion 
main body 41 , and support device engagement portions 
43 respectively provided on a pair of side wall surfaces 
of the holding portion main body 41 , the puller main body 

is 1 being held by the puller support hole 42. The support 
device engagement portions 43 are supported by the 
support device 5 described below, and a detailed de- 
scription thereof will be given below along with the de- 
scription of the support device 5. 

20 [0043] The Inner diameter of the puller support hole 
42 is gradually diminished as It extends Inwardly from 
the upper end surface 44. At a predetermined depth, the 
Inner diameter starts to be gradually Increased toward 
the lower end surface 45. That Is, the puller support hole 

25 42 is formed as a hand-drum-shaped hole. The portion 

5 where the Inner diameter of the puller support hole 42 
Is minimum (hereinafter referred to as the fulcrum S) is 
formed Into a conflgu ration substantl ally the sameas the 
outer configuration of the hollow shaft 22, and the puller 

30 main body 1 Is held by the holding portion 4 at the ful- 
crum S. That is, the puller main body 1 is supported at 
one point In the puller support hole 42. In Fig. 6, the Im- 
aginary line indicates the puller main body 1 . 
[0044] Thus, the puller main body 1 Is held by the 

35 holding portion 4 at one point In the axial direction there- 
of, and one end of the puller main body can be moved 
in all directions by using that point as a fulcrum. That is, 
even If the damaged portion Is an Inclined surface, It is 
always held by the holding portion 4 In a position In 

40 which It is perpendicularto the Inclined surface. Howev- 
er, the limit of its movement is determined by the Incli- 
nation angles of the portions of the puller support hole 
42 extending respectively from the end surfaces 44 and 
45 to the fulcrum S. 

49 [0045] Then, the vertical movement of the puller main 
body 1 with respect to the holding portion 4 Is effected 
by the ascent/descent devices 6 and 7. Above the hold- 
ing portion 4, there Is provided a semlspherlcal base 
plate 46. This base plate is provided so that the vector 

so (magnitude, direction of application) of the puiling-up 
force of each of the ascent/descent devices 6 and 7 may 
always coincide with the axis of the puller main body 1 
since, as described above, the puller main body 1 can 
be at an arbitrary angle with respect to the holding por- 

55 tion 4. 

[0046] Before describing the operation method f orthe 
respective ascent/descent devices 6 and 7 and the op- 
eration of the respective pullers 2 and 3, this base plate 
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46 will be described. As shown In Figs. 8 and 9, the base 
plate 46 Is formed Into a semlsphertcal configuration 
with a convex upper side and a flat lower side. Further, 
an elongated hole 49 Is provided so as to extend from 
the upper side to the lower side thereof. Then, the puller 
main body 1 Is passed through this elongated hole 49. 
The radius of curvature of the convex surface of the 
base plate 46 Is equal to the radius as measured from 
the fulcrum S to the surface of the base plate 46. 
[0047] The Inclination direction of thepullermaln body 

1 appears to be restricted to one direction by this elon- 
gated hole 23. However, the base plate 46 Is completely 
independent of the holding portion 4, so that the puller 
main body 1 can be Inclined substantially In all directions 
when the base plate 46 is rotated within the range of 0 
to 90 degrees with respect to the holding portion 4. 
[0048] In the following, the operation of the first puller 

2 and that of the second puller 3 will be described along 
with the respective operation of the ascent/descent de- 
vices 6 and 7 with 'reference to Figs. 10 through 12. In 
the description of the pullers 2 and 3, It is to be assumed 
that the respective fixing portions 21 and 31 of the first 
puller 2 and the second puller 3 are fixed to the damaged 
portion beforehand. 

[0049] First, with reference to Fig. 10, the operation 
of pulling up only the second puller 3 (slide rod 32 side) 
will be described. 

[0050] To pull up only the second puller 3, the second 
engagement pawl 75 provided In the second ascent/de- 
scent device 76 is engaged with the second pinion gear 
74. Then, when the second pinion gear 74 is rotated in 
the direction of the arrow A of Fig. 1 0, the slide rod 32 
ascends through the second rack gear 73 as a result of 
the rotation of the second pinion gear 74. When only the 
second puller 3 Is pulled up, the adjust collar 72 may be 
fixed to any position with respect to the adjust rod 71 . 
[0051] Here, the fulcrum of the second ascent/de- 
scent device main body 76 is on the base plate 46. That 
Is, the relative movement (downward movement) of the 
second ascent/descent device main body 76 with re- 
spect to the slide rod 32 Is restricted by the first ascent/ 
descent device main body 64, the base plate 46, and 
the holding portion 4. Thus, the second puller 3 (slide 
rod 32) ascends with respect to the second ascent/de- 
scent device main body 76. Further, since the second 
engagement pawl 75 is engaged with the second pinion 
gear 74, the second pinion gear 74 makes no reverse 
rotation, and the second puller 3 is held at a position 
corresponding to the rotation angle of the second pinion 
gear 74. 

[0052] It is also possible to previously provide the sec- 
ond pinion gear 74 or the slide rod 32 with a scale for 
ascertaining the amount by which the second puller 3 is 
pulled up. In this case, when the operator operates the 
second ascent/descent device 7 while watching the 
scale, it is possible to accurately ascertain the ascent/ 
descent amount of the second puller 3 with respect to 
the damaged portion. Thus, it is possible to pull out the 



damaged portion solely by a predetermined amount 
[0053] Next, the operation of pulling up only the first 
puller 2 (hollow shaft 22 side) will be described with ref- 
erence to Fig. 11. 

5 [0054] To pull up only the first puller 2, the adjust collar 
72 provided above the slide rod 32 Is fixed to a position 
close to the upper side of the adjust rod 71 . Subsequent- 
ly, the engagement between the second pinion gear 74 
and the second engagement pawl 75 provided In the 

10 second ascent/descent device main body 76 is can- 
celed, andthe first engagement pawl provided In the first 
ascent/descent device main body 64 Is engaged with 
the first pinion gear 62. Then, when the first pinion gear 

62 Is rotated In the direction of the arrow B of Fig. 11 , 
is the hollow shaft 22 ascends through the first rack gear 

61 as a result of the rotation of the first pinion gear 62. 
[0055] Here, the second ascent/descent device main 
body 76 Is pushed upwardly by the upper end surface 
of the hollow shaft 22. However, since the engagement 

20 between the second pinion gear 74 and the second en- 
gagement pawl 75 has already been canceled, the sec- 
ond pinion gear 74 can freely move on the second rack 
gear 73. Thus, the slide rod 32 does not ascend with the 
ascent of the first puller 2. Further, In the first puller 2, 

25 the first engagement pawl 63 is engaged with the first 
pinion gear 62, so that the first pinion gear 62 makes no 
reverse rotation, and the first puller 2 (the hollow shaft 
22) Is held at a position corresponding to the rotation 
angle of the first pinion gear 62. 

30 [0056] Here, when the fixing position of the adjust col- 
lar 72 with respect to the adjust rod 71 is varied, it is 
possible to previously set the amount by which the first 
puller 2 is pulled up with respect to the damaged portion. 
In this case, It is more preferable to previously provide 

35 a scale on the adjust rod 71 . In Fig. 1 1 , the adjust collar 
71 Is fixed to a position where the movement amount of 
the first puller 2 with respect to the second puller 3 is 
maximum. 

[0057] Further, when a scale Is previously provided on 
40 the hollow shaft 22 or the first pinion gear 62 as in the 
above case, and the operator operates the first ascent/ 
descent device 6 while watching the scale, it Is possible 
to accurately ascertain the amount by which the first 
puller2 is pulled up with respectto the damaged portion. 
43 Thus, It Is possible to pull outthe damaged portion solely 
by a predetermined amount. 

[0058] Next, the operation of simultaneously pulling 
up the first puller 2 (the hollow shaft 22) and the second 
puller 3 (the slide rod 32) will be described with refer- 
so enceto Fig. 12. 

[0059] To simultaneously pull up the first puller 2 and 
the second puller 3, the engagement between the sec- 
ond pinion gear 74 and the second engagement pawl 
75 provided In the second ascenVdescent device main 
55 body 76 is first canceled, andthe first engagement pawl 

63 provided in the first ascent/descent device main body 

64 is engaged with the first pinion gear 62. Subsequent- 
ly, the adjust collar 72 provided above the second puller 
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3 is fixed in a state In which it Is In contact with the sec- 
ond ascent/descent device 76. Then, when In this state 
the first pinion gear 62 Is rotated In the direction of the 
arrow B of Fig. 12, the second puller 3 ascends with the 
ascent of the first puller 2. 

[0060] More specifically, as a result of the ascent of 
the first puller 2, the upper end surface of the first puller 
2 (the hollow shaft 22) pushes down the second ascent/ 
descent device main body 76, and the second ascent/ 
descent device main body 76 ascends with the first pull- 
er 2. At this time, the positioning of the second ascent/ 
descent device 76 with respect to the slide rod 32 Is ef- 
fected by the adjust collar 72, so that the slide rod 32 
ascends with the second ascent/descent device main 
body 76 through the adjust color 72. Further, since the 
first engagement pawl 63 Is engaged with the first pinion 
gear 62, the first pinion gear 62 makes no reverse rota- 
tion, and the first puller 2 and the second puller 3 are 
held at a position corresponding to the rotation angle of 
the first pinion gear 62. 

[0061 J It Is also possible to previously provide the first 
pinion gear 62 or the hollow shaft 22 with a scale for 
ascertaining the amount by which the first puller 2 Is 
pulled up. In this case, when the operator operates the 
first ascent/descent device 6 while watching the scale, 
It Is possible to accurately ascertain the pulllng-up 
amount of the first puller 2 with respect to the damaged 
portion. Thus, It Is possible to pull out the damaged por- 
tion solely by a predetermined amount. 
[0062] In this way, In this embodiment, the first puller 
2 and the second puller 3 can move up and down inde- 
pendently of each other. Thus, as shown In Fig. 2, which 
shows the principle of this embodiment, It Is possible 
while pulling up damaged portion D In Its entirety by the 
firstpuller2to further locally pull upthe damaged portion 
D by the second puller 3. 

[0063] When each component is previously provided 
with a scale, the operator operates each ascent/descent 
device while watching the scale, thereby making It pos- 
sible to accurately effect pulling-up by a predetermined 
amount. It Is also possible for the pulllng-up amount of 
the first puller 2 and the second puller 3 to be forcibly 
restricted to a predetermined value. In this case, the nor- 
mal panel surface position with respect to the damaged 
portion D of a predetermined range Is set to zero point, 
and pulllng-up can only be effected up to this zero point. 
For example, when, as shown In Fig. 23, there Is pro- 
vided on the lower end surface of the holding portion 4 
a lock member T which allows length adjustment toward 
the main body portion 21 , the first puller 2 is at the max- 
Imum pull-up position when the upper end surface of the 
main body portion 21 abuts the lock member T. The op- 
erator performs zero point correction by adjusting the 
length of the lock member T such that the lock member 
T abuts the upper end surface of the main body portion 
21 , with the lower end surface of the main body portion 
21 of the first puller 2 being set onto the normal panel 
surface. 



[0064] The maximum pull-up position for the second 
puller 3 Is set to be of the same height as the lower end 
surface of the main body portion 21 of the first puller 2. 
That Is, a protrusion M Is formed on the outer surface of 

5 the slide rod 32 of the second puller 3, and the formation 
position for the protrusion M Is set such that when the 
protrusion M abuts the upper end portion of the inner 
surface of the main body portion 21 , the lower end of 
the second fixing portion 31 Is of the same height as the 

10 lower end surface of the main body portion 21 . 

[0065] By thus forcibly restricting the maximum pull- 
lng-up amount of the damaged portion D, even a person 
who is not skilled can perform pulling-up repair opera- 
tion at a plurality of positions within a predetermined 

15 range easily and reliably In a short time while sliding the 
holding portion 4 on a rail to a desired position (pull-up 
position). 

[0066] Next, the support device 5, which can move the 
holding portion 4 holding the puller main body 1 freely 
20 in plane matrix directions with respect to the damaged 
portion, will be described. 

[0067] The support device 5 is composed of a support 
frame 51 which supports the holding portion 4 so as to 
be capable of freely moving in planar directions with re- 

25 spect to the damaged portion, and a plurality of support 
legs 100 provided around the support frame 51 . 
[0068] The support frame 51 Includes a pair of longi- 
tudinal rails 53 having a C-shaped sectional configura- 
tion and arranged parallel to each other, a pair of lateral 

30 rails 54 bridging the space between the longitudinal rails 
53 and arranged parallel to each other, and connecting 
rails 55 connecting the end portion of the pair of longi- 
tudinal rails 53 to each other. While the connecting rails 
55 may simply consist of bar-like members, this embod- 

35 iment adopts rails having a C-shaped sectional config- 
uration tike the longitudinal rails 53, whereby the weight 
of the support device 5 is reduced and the number of 
parts Is reduced, thereby achieving a reduction In pro- 
duction cost. 

40 [0069] Further, as shown in Figs. 1 6 through 1 8, the 
end portions of the lateral rails 54 are secured to bearing 
plates 57 each having a bearing hole 56 at Its center, 
and, through lateral rail holding brackets 59 equipped 
with a rotation shaft 58 passed through the bearing 

45 holes 56, they are slidabiy held by the longitudinal rails 
53. Thus , as shown in Fig. 15, the lateral rails 54 can 
slide laterally (In the direction of the arrow X) with re- 
spect to the longitudinal rails 53. Further, as shown In 
Fig. 19, they can rotate in the direction of the arrow R 

so around the rotation shaft 58 provided in the lateral rail 
holding brackets 59. 

[0070] Then, the holding portion 4 holding the puller 
main body 1 to the lateral rail 54 Is arranged on the lat- 
eral rails 54 so as to be slidable in the direction of the 
55 arrow Y of Fig. 1 5. Like the longitudinal rails 53, the lat- 
eral rails 54 have a C-shaped sectional configuration, 
and the grooves are opposed to each other. Then, these 
grooves opposed to each other are engaged with the 
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support device engagement portions 43 of the holding 
portion 4, and the holding portion 4 Is held by the support 
device 5 (See Fig. 6). 

[0071] It Is also possible to provide the longitudinal 
rails 53 and the lateral rails 54 with scales tor ascertain- 5 
Ing the position (coordinates) of the puller main body 1 
with respect to the damaged portion. In this case, by 
watching the scales, the operator can correctly ascer- 
tain the position (coordinates) of the puller main body 1 
with respect to the damaged portion. 10 
[0072] As shown In Rg. 16, the support legs 100 sup- 
porting the support frame 51 are provided In the support 
legs 1 00 through the intermediation of a support leg rail 
1 01 provided along the outer periphery of the longitudi- 
nal rails 53 and that of the connecting rails 55 and sup- t5 
port leg holding brackets 1 02slldably held In the support 
leg rail 101. 

[0073] Like the longitudinal rails 53 and the lateral 
rails 54, the support leg rail 101 is a rail having a re- 
shaped sectional configuration and Is arranged back to 20 
back with respect to the longitudinal rails 53 and the con- 
necting rails 55. That Is, a slide groove 103 for the sup- 
port legs Is formed newly In the outer periphery of the 
support frame 51 (See Fig. 13). 

[0074] As shown in Rg. 15, the support frame 51 as 25 
a whole has eight support leg holding brackets 102 sll- 
dably provided In the support leg rail 101, of which two 
support leg holding brackets are provided on each side 
of the support leg rail 101. Then, for the eight support 
leg holding brackets 102, there are provided four sup- so 
port legs 100 in total. That is, when using the support 
device 5, the four support legs 100 are attached to ap- 
propriate ones of the support leg holding brackets 102 
according to the configuration of the panel surface of the 
vehicle having a damaged portion. It Is also possible to 55 
previously provide support legs 1 00 in all the support 
leg holding brackets 102. 

[0075] As shown In Rg. 20, each support leg 1 00 fixed 
onto the panel surface of the vehicle through the support 
leg holding bracket 1 02 Includes a leg portion 1 05 held «> 
by the support leg holding bracket 1 02 through the In- 
termediation of a ball Joint 1 04, a support leg fixing por- 
tion 106 provided at the lower end of the leg portion 105, 
and an adjuster 107 provided on the leg portion 1 05, the 
leg portion 105 being fixed to the panel surface of the 45 
vehicle by the support leg fixing portion 1 06. As In the 
above- described case, a suction device connected to a 
negative pressure source Is used for the support leg fix- 
ing portion 1 06, making it possible to firmly fix the leg 
portion 1 05 to the panel surface. 50 
[0076] Since the leg portion 1 05 Is held by the support 
leg holding bracket 1 02throughthe Intermediation of the 
ball joint 1 04, the support leg 100 Is always held at right 
angle with respect to the panel surface. The ball Joint 
1 04 includes a ball main body 1 08 equipped with a hole ss 
through which the support leg 100 is passed, a spacer 
1 09 for joining the ball main body 108 to the support leg 
holding bracket 1 02, and a cover member 11 0 for secur- 



ing the spacer 109 to the support leg bracket 1 02, the 
ball main body 108 sliding with respect to the support 
leg holding bracket 102, whereby the angle of the leg 
portion 105 is varied. 

[0077] The adjuster 107 includes an adjuster main 
body 1 1 1 provided above the support leg holding bracket 
1 02, and an adjuster spring 1 1 2 provided below the sup- 
port leg holding bracket 102. Then, the adjuster main 
body 1 1 1 Is vertically moved with respect to th e leg por- 
tion 1 05, thereby making It possible to adjust the effec- 
tive length of the leg portion 105. Due to. the adjuster 
spring 112 provided below the support leg holding 
bracket 102, the adjuster main body 111 and the support 
leg holding bracket 1 02 are always kept in contact with 
each other, whereby the height of the support frame 51 
can be easily adjusted. 

[0078] A scale 113 Is provided on the leg portion 105. 
It Is also possible to previously set the effective length 
of the leg portion 105 by this scale 113 before setting 
the support device 5 on the panel surface. In this case, 
the positioning of the support frame 51 with respect to 
the panel surface Is facilitated. 
[0079] Thus, in this embodiment, there Is provided the 
support device 5, which supports the puller main body 
1 at any angle and any position in the vicinity of the dam- 
aged portion, so that the puller main body 1 can be In- 
stalled at optimum position and angle with respect to the 
damaged portion In the panel surface. 
[0080] When a scale is provided on each component, 
it Is possible to correctly ascertain the pulllng-up amount 
of each puller with respect to the damaged portion and 
the position (coordinates) of the puller main body with 
respectto the damaged portion. Thus, by performing op- 
eration based on the Information obtained by the scales, 
the operator can approximate the damaged portion to 
the normal configuration accurately and efficiently. 
[0081] The present Invention is not restricted to the 
above-described embodiments. Various modifications 
are possible for a person skilled In the art without de- 
parting from the scope of the present Invention as de- 
fined by the appended claims. 



Claims 

1 . A vehicle repairing device for pulling out a damaged 
portion of a panel surface to a normal position, 
characterized by comprising a first puller having a 
first fixing portion to be fixed to the damaged portion 
and adapted to pull up said first fixing portion in a 
state In which It Is fixed to a predetermined range 
of the damaged portion, and a second puller having 
a second fixing portion to be fixed to the damaged 
portion and adapted to pull up said second fixing 
portion in a state in which it is further locally fixed to 
the damaged portion of the panel surface to be 
pulled up by said first puller. 
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2. A vehicle repairing device according to Claim 1 ( 
characterized In that said first fixing portion In- 
cludes an attachment pad for covering the dam- 
aged portion of the panel surface to be pulled up by 
said first puller, and a pressure reducing means for 5 
reducing the pressure of the Interior of the attach- 
ment pad. 
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that: said supporting device has a longitudinal rail 
and a lateral rail slldably provided on the longitudi- 
nal rail; and 

that said holding portion Is slldably held by the 
lateral rail. 



3. A vehicle repairing device according to Claim 1, 
characterized in that said second fixing portion in- "> 
etudes a weld member to be welded to the damaged 
portion of the panel surface, and a holderf or holding 
the weid member. 



4. A vehicle repairing device according to Claim 1 , fur- « 
ther comprising a puller main body equipped with a 
hollow shaft, a slide rod slldably provided Inside 
said hollow shaft, a first ascent/descent device pull- 
ing up said hollow shaft, and a second ascent/de- 
scent device pulling up said slide rod, character- &> 
Ized In that: 

said first fixing portion Is provided at one end of 
the hoiiow shaft; 

said second fixing portion is provided at one 25 
end of the slide rod; and 
said second fixing portion is provided so as to 
protrude Into the Interior of said first fixing por- 
tion provided at one end of said hoiiow shaft. 

30 

5. A vehicle repairing device according to Claim 4, fur- 
ther comprising a holding portion for holding said 
puller main body so as to make It perpendicular to 
the damaged portion of the panel surface, charac- 
terized In that the holding portion holds said puller ss 
main body at one point In the axial direction thereof, 
and one end of said puller main body is movable in 

all directions by using the one point In the axial di- 
rection at which It is held by the holding portion as 
a fulcrum. 40 



6. A vehicle repairing device according to Claim 4 or 
5, characterized in that at least one of said first 
ascent/descent device and said second ascentf de- 
scent device Includes a rack gear extending along 4* 
an outer peripheral surface of said hollow shaft or 
said slide rod and In the axial direction thereof, a 
pinion gear engaged with said rack gear, an en- 
gagement pawl engaged with said pinion gear and 
restricting the rotating direction thereof, an ascent/ so 
descent device main body which contains said pin- 
Ion gear and said engagement pawl and which is 
supported at a predetermined support point, and a 
rotating means for rotating said pinion gear. 

55 

7. A vehicle repairing device according to Claim 4 or 
5, further comprising a supporting device for sup- 
porting said puller main body, characterized In 
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